Long-term memories of fear have been notoriously difficult to alter. A new study finds access through the window of reconsolidation. Probably not: they know quite well that their fear is irrational. And yet, even a simple picture can make them shudder. Knowledge does not help in this case; knowing that the fear is irrational does not make the fear go away. Previous work has pointed at the crucial role of the amygdala in this conflict [1] . Although we know that the fear is irrational, this might not be evident to the amygdala, and thus a person with spider-phobia will avoid spiders at any cost. And the price is high: excessive fear will disrupt their daily routines, limit their work efficiency, and lower their self-esteem [2] . A new study [3] reported in this issue of Current Biology demonstrates a behavioral intervention that may successfully diminish these stubborn fears.
Specific phobias are common and relate to specific objects or situations. They include, but are not limited to, animals, insects, germs, heights, and even medical procedures. About thirteen out of every hundred adults in America will struggle with a phobia at some point in their life [4] . Most phobias are acquired unexpectedly and unconsciously at some point during adolescence or early adulthood. Once acquired, the fear that these memories trigger is remarkably difficult to alter, not least because the neural mechanisms underlying phobia are only partly understood. Exposure therapy, for example, the standard treatment for phobias, works through repeated presentations of the feared object in a safe setting. Rather than erasing the original memory of fear, however, exposure therapy seems to help acquiring a new safe memory alongside the old unsafe memory. Exposure therapy is far from perfect as it cannot entirely prevent the return of the original fear, a phenomenon that Ivan Pavlov [5] discovered decades ago and termed spontaneous recovery. Behavioral therapy would thus benefit immensely from better understanding how to alter acquired fear memories and prevent spontaneous fear recovery.
The act of remembering may render fear memories vulnerable to interference by triggering reconsolidation, whereby memories are in a labile state until their restorage is complete [6] . Pharmacological interventions blocking or interfering with reconsolidation may therefore prevent the return of fear by altering the original memory [7] . Reconsolidation could also be harnessed to strengthen memories [8] and update them with new information [9] [10] [11] . Research in the last two decades has scrutinized the reconsolidation of laboratory-made memories [12] , but can we use reconsolidation to target real-life 
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Dispatches fear memories despite their strength and intricacy? Very few studies have attempted this feat. A recent study [13] found that propranolol, a beta-blocker known to block reconsolidation in rodents [14] , was able to reduce spider phobia to a remarkable degree in phobic participants exposed to a real spider. In the new study, Bjö rkstrand et al. [3] show that real-life spider phobia might be amenable to reconsolidation update as well, using a non-invasive behavioral intervention.
The new study [3] involved two groups of subjects with spider phobia. Both groups underwent extinction training, a repeated exposure to spider stimuli during functional magnetic resonance imaging. The spider image used during extinction was presented once to each group before extinction to activate the fear memory. Ten minutes after the presentation, one group (N = 22) started with extinction while the other group (N = 23) underwent extinction 6 hours later. The logic behind this manipulation was straightforward: long-term fear memory would be accessible only in the first group that underwent extinction during the window of reconsolidation. It has been shown that during this time frame of about 6 hours, the retrieved fear memory is consolidated again and thereby labile enough for permanent modification [15, 16] . The critical question was whether this timing difference would result in a prevention of spontaneous recovery on the next day, when both groups were re-exposed to the spider stimuli. Spontaneous recovery was defined as the increase in amygdala activity between the end of extinction on Day 1 and the initial re-exposure on Day 2 [17] .
Bjö rkstrand et al. [3] expected to see spontaneous recovery only in the group that underwent extinction outside the reconsolidation window (that is, the 6 hour group). But they also asked another question: would the fear relapse prevention on Day 2 generalize to other spider stimuli as well? To answer this, they presented another spider on Day 1 before extinction that was not extinguished afterwards. In addition, a third spider stimulus was presented during extinction that had not been presented before, and a fourth spider that had been used in neither activation nor extinction was presented on Day 2 during re-exposure together with all other three spider stimuli. This was a wise manipulation as the extinction of one specific spider cue would be a significant limitation for a potential therapeutic impact: spider phobia is usually not restricted to one particular spider.
Indeed, Bjö rkstrand et al. [3] found prevention of fear recovery in the 10 minute but not the 6 hour group, indicated by reduced amygdala activity on Day 2 in response to all four spider stimuli. In contrast, the 6 hour group showed a considerable increase in amygdala activity to all spiders. Importantly, the two groups showed similar sensitivity to spider presentations on Day 1 and a similar decrease in amygdala activity during extinction. Although the authors did not measure any other arousal effects of their manipulation such as skin conductance [18] , heart rate [19] , or respiration [20] , their study did include an inventive behavioral assay. If spider phobia means avoidance at any cost, then how much money would the participants be willing to give up in order to avoid exposure to a spider?
To test this, the study varied six levels of potential money gain and repeatedly asked the participants whether they would rather avoid the spider or have the money. Opting for the money thus meant exposure to the spider. If reconsolidation update has been successful, Bjö rkstrand et al. [3] speculated, then the 10 minute group should better tolerate this exposure. As expected, they found that the exposure-willingness scaled linearly with the amount of money offered, and to a higher degree in the 10 minute group, indicating that extinction during the reconsolidation window resulted in greater willingness to see the spider. In other words, for the same amount of money, participants in the 10 minute groups were less avoidant than the participants in the 6 hour group, who likely needed to be paid more in order to consider approaching spiders, though the difference only emerged for the two highest sums offered and was relatively subtle. It will thus be exciting to extend these findings to additional indices of avoidance behavior in the short and long-term.
Rene Magritte insisted on the difference between an object and its image. ''Could you stuff my pipe?'' he asked. Clearly, participants in the study by Bjö rkstrand et al. [3] were aware of this difference. They knew they were looking at images of spiders. After extinction during the reconsolidation window, their unconscious brain knew as well. One of the spider images used in the study by Bjö rkstrand et al. [3] .
Butterfly eyes are random mosaics built of three ommatidia types, each with a different set of photoreceptors and pigments. What defines the combined features in each ommatidium? A new study has solved the puzzle.
Butterflies are flying jewels, and complex visual systems allow them to see mates, nectar sources and oviposition substrates in sparkling colours. Their retinas express up to five visual pigment opsins and use fluorescing and screening pigments to create up to 15 spectral sensitivities, and these often differ between both sexes [1] [2] [3] . Most puzzling, these retinae are random mosaics of types of ommatidia, each with a different subset of receptor types. A new study [4] led by Michael Perry from Claude Desplan's lab in New York, in collaboration with Kentaro Arikawa's lab at Sokendai in Hayama, has now solved this puzzle: they found the molecular basis of random retinal mosaics in butterflies (Figure 1) . To see the world in colour, an ideal eye should image each point with two or more photoreceptors sensitive to different parts of the spectrum of light. In insect compound eyes, each ommatidium indeed contains 8 or 9 photoreceptors with different spectral sensitivities that look at the same point in space.
This should give them the potential for ideal colour vision [5] but the reality is different. A fly has two and a bee or a butterfly has three types of ommatidia, each with a different subset of photoreceptors (Figures 1 and 2 ). In flies, bees and some butterflies, all ommatidia have 6 receptors in common, which share the same spectral sensitivity. These six receptors also have another common feature: their axons terminate in the first visual neuropil of the brain, the lamina, where they make contacts with interneurons called lamina monopolars.
The remaining photoreceptors in each ommatidium project directly to the second visual neuropil, called the medulla. In the model fly Drosophila melanogaster, these two remaining receptors, called R7 and R8, differ between their two ommatidial types. R7 has a distal rhabdom, just on top of the basal rhabdom of R8. In 70% of the ommatidia, called yellow (yellow symbols in Figure 2E ), R7 expresses the opsin gene Rh4 (resulting in a UV-sensitive pigment) and R8 expresses Rh6 (greensensitive). In the remaining 30%, called pale (blue symbols in Figure 2E ), R7 expresses Rh3 (also UV-sensitive), and R8 expresses Rh5 (blue-sensitive). Ten years ago, a team of researchers from Claude Desplan's lab [6] showed that a short expression burst of the transcription factor spineless at mid-pupation leads to expression of Rh4 in R7 cells, and this controls expression of Rh6 in R8 cells. Thus, a single transcription factor acts as a binary switch between both ommatidial types.
However, the highly derived eyes of Drosophila differ from those of other insects in many aspects. Bees and butterflies, for instance, have three types of ommatidia [1, 2, 7, 8] , and in each ommatidium, three photoreceptors project their axons to the medulla. These receptors are called R1, R2 and R9 -just to confuse researchers. R9 has a very small rhabdom basal in the ommatidium (Figure 1) , and has turned out to be difficult to study. The other two receptors, R1 and R2, have distal rhabdoms and are well characterized [1,2,7,8]: in ommatidia
